I. Introduction
The interactions of platinum group metal com plexes with constituents of the nucleic acids have been reported in recent years [5] . The main aim of these studies was the investigation of the mecha nisms related to the antitumoral properties of cisPt(N H 3)2Cl2 and analogues [6] [7] [8] . We now de scribe the synthesis of some new compounds of Pd(II) and Pt(II) with nitrogen bases related to heterocycles such as l,2-bis(pyridin-2-yl)ethane or l,2-bis(pyridin-2-yl)methane. Reedijk et al. [9] [10] reported the structure of the products of the inter action of Pt(II) with l,2-bis(pyridin-2-yl)ethane and other N-donor ligands such as the hypoxanthine derivative. Previous work [11] on X-ray crys tal structures of [PdCl4]2-salts containing the N -N'-dimethyl-4-4'-bipyridylium cation have shown that the Pd(II) ion remains uncoordinated to the nitrogen base. However, coordination of bipyri dine to palladium is easier when the metal is in the highest oxidation state Pd(IV) [12] . Recently, A. B aker [13] described the crystal structure of a Pd(II) complex with a similar ligand: l,2-bis(6-methylpyridin-2-yl)ethane. In this case, the metal ion is coordinated to the N atoms and forms a che late complex.
The reaction of K2[PdCl4] with l,2-bis(pyridin-2-yl)ethane in m ethanol yields brown needles which can be studied by X-ray diffraction. The reaction of K2[PtCl4] with l,2-bis(pyridin-2-yl)ethane in water yields pale-yellow needles which could be studied in the same way. We now report the structures and spectral properties of these compounds.
II. Experim ental

Materials and methods
The complexes were prepared using K2[PdCl4] and K2[PtCl4] Johnson Matthey and l,2-bis(pyridin-2-yl)ethane (bpe) synthesized at the Univer sity of Central Lancashire Organic Laboratory.
The analyses of carbon, hydrogen, nitrogen and chlorine were carried out using a Carlo Erba mo del 1106 microanalyzer at the Institut de Bio-Orgänica del CSIC at Barcelona. The infrared spec tra were recorded in solid state (KBr pellets) on a Perkin Elm er 683 IR spectrom eter with an IR data station PE 1600 and on a FT-IR Nicolet 5 DZ spec trom eter. 'H and 13C NM R spectra were obtained on a Varian 200 Gemini spectrometer. Chemical shifts were measured relative to TMS.
Crystals suitable for X-ray diffraction experi ments were mounted on an Enraf-Nonius CAD 4 four-circle diffractometer. Unit cell param eters were determined from 25 reflections and refined by the least-squares method. Intensity data were collected using graphite m onochrom ated MoKa radiation. Three standard reflections were moni tored each hour during data collection showing a decay of 0.47% for the Pd(II) complex and 0.72% for the Pt(II) complex. Three reflections were measured every 50 to test for crystal misorientation. Lorentz and polarization corrections were applied. The absorption was corrected using the DIFABS program [14] . Trans, max./min.: 1.237/ 0.726.
Both structures were solved by locating the metal atoms by direct m ethods using the M UL TAN 11/84 program [15] . The positions of the re maining non-hydrogen atoms were determ ined by weighted Fourier synthesis. Both C7 and C 8 were found to be disordered on two sites with half occu pancy each. In the case of the Pd(II) compound, hydrogen atoms were located by difference Four ier syntheses and introduced in the refinem ent with a global isotropic tem perature factor after the convergence of the anisotropic thermal param eters for non-H atoms. For the P t(ll) complex the hydrogen atoms were introduced in calculated positions. Refinement was carried out using the SHELX-76 program [16] , A summary of the crys tal data and data collection and refinement param eters shown in Table II b) [P t(bpe)C l2J (2). 0.5 mmol of K2[PdCl4] was dissolved in 10 ml of H 20 , and an aqueous suspen sion of l,2-bis(pyridin-2-yl)ethane (0.5 mmol in 5 ml of H 20 ) was added. The mixture was stirred for 2 h at 60 °C. After the solution was concen trated to 10 ml, a crude, yellow product was iso lated, which, on recrystallization from water gave 2 as yellow needles. 
III. Results and Discussion
IR spectra
The infrared spectra of the obtained compounds were recorded down to 200 cm -1 and com pared with that of the ligand l,2-bis(pyridin-2-yl)ethane (bpe). The assignment was carried out according to the literature [17] [18] , The most im portant bands are recorded in Table I .
In both spectra there are important changes in frequency and intensity on the v ring bands of the bpe ligand as a consequence of protonation or metalation. The 1594 cm -1 band related to v(C=N) + v(C=C) of the heterocyclic ring shifts to a higher frequency in the two cases with splitting in the spectrum of the N-protonated system. O ther bands due to d (C -H ) and y (C -H ) are also shifted. In the lower frequency region of the spec trum of 2, two weak intensity bands appear at 479 and 463 cm -1 assignable to P t-N stretching vi brations which are absent in the spectrum of 1. The strong absorptions at 325 (1) and 331 (2) are assigned to v(M -C l). The broad character of the v (P t-C l) band is indicative of the ds-configuration. The ds-position of chloride atoms was also confirmed by the Kurnakov reaction.
X-ray study
A perspective view of the two molecules, includ ing the atom labeling, is presented in Fig. 1 and 2 . Fractional atomic coordinates and equivalent iso tropic displacement param eters are listed in Tables  III and IV for 1 and 2 respectively. Tables V and  VI contain (5) 1381 (7) 2684 (4) 4.14 C6
1120 (5) 933 (7) 2164 (4) 4.02
C l
5186 (7) -25 (5) 5618 (5) 2.98 * Fixed at the special position. heterocycle. The other two coordination sites in the square plane geometry of the Pt(II) are occu pied by chloride anions. The P t-N and P t-C l bond distances are as expected. The torsion angles C^P tjN .Q = 113.6°, Cl2P t,N r CV = 57.6° indicates the relative conformation between the pyridine rings and the platinum coordination plane. 
' H and ,3C N M R study
The 'H and 13C NMR data are summarized in Table VII . Unfortunately, solvent conditions were not the same owing to solubility problems. The spectra of 1 was registered in DMSO-d6 solution and the spectra of 2 and that of the ligand were registered in a mixture of CDC13 with DM SO-d6 (6:4).
In the 'H spectrum of [Pt(bpe)Cl2] the downfield shift of H(6) from 8.42 ppm to 9.02 ppm and of H(3) from 7.00 to 7.14 ppm can be observed. The signal corresponding to the CH2 group ap pears as an AB quartet centered at 4.82 and 3.34 indicating the loss of equivalency of the two H of each C H 2 group as the Pt(II) atom is bound to the ligand.
By comparison of the complex 2 and bpe spectra (which are recorded in the same solvent) it can be observed that the signals corresponding to the C(6) and C (C H 2) are considerably modified. The signal of C(6) in the bpe spectrum (148.20 ppm) is shifted downfield by about 5 ppm, and the C(CH2) signal is shifted upfield by ca. 4 ppm. These changes are consistent with P t-N binding and the ds-configuration of the coordinated ligand. By contrast, the C(6) signal in the spectrum of 1 re mains almost unaltered.
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